Are Differential Behavioral Responses to Smoking and Smoking Cessation in Schizophrenia Related to Nicotinic Receptor Levels? George et al. (2002) present interesting findings showing a decrease in visuospatial working memory (VSWM) on smoking cessation in schizophrenia, but an increase in VSWM on smoking cessation in non-schizophrenic controls. Divergent responses to nicotine have also been found in gating of P50 auditory evoked potentials (Adler et al. 1992 ) and response of eye tracking measures (Olincy et al. 1998) . A possible explanation for these disparate results may be variation in expression of nicotinic acetylcholine receptor populations in patient populations and in regulation of this receptor gene family by nicotine.
The neuronal nicotinic receptor gene family consists of two general categories: (1) receptors that bind nicotine with high affinity, principally ␣ 4 ␤ 2; and (2) receptors that bind nicotine with low affinity, principally ␣ 7 (Leonard and Bertrand 2001) . In postmortem brain of smokers with no history of mental illness, high affinity nicotinic receptors increase in number and have returned to baseline levels by one to two months after smoking cessation. Further, the number of receptors is correlated with the number of cigarettes smoked per day (Breese et al. 1997) . Low affinity ␣ 7 receptors may only be increased in very heavy smokers. Receptor regulation by nicotine appears to be identical in peripheral blood cells (Benhammou et al. 2000) . Both high and low affinity receptor levels are decreased in postmortem brain of schizophrenics (Freedman et al. 1995; Breese et al. 2000; ) and high affinity receptors are also decreased in peripheral blood cells of schizophrenics (manuscript in preparation). At every smoking level, schizophrenics have fewer nicotinic receptors than controls with no history of mental illness.
How might these findings explain a diverse response to nicotine and smoking cessation in schizophrenics and controls? Nicotinic receptors rapidly desensitize after nicotine exposure and resensitization is slower than desensitization Marks et al. 1994) . Repetitive nicotine intake leads to the accumulation of a subset of receptors that have a blunted response to nicotine, but increase in number due to an increased half-life (Peng et al. 1994; Dani and Heinemann 1996) . On smoking cessation, the receptor population resensitizes and, until turnover, is available to the endogenous ligand, acetylcholine. In abstinent control smokers, at one-week post cessation, an increased response to acetylcholine may occur due to both the increased number of receptors and their resensitization. The non-abstinent control smokers have an increased number of receptors, but their receptors are still desensitized. This biological difference translates into improvement in cognitive tasks in the abstinent control smokers. In the schizophrenic group, there is a lower number of receptors in the smoking group and exogenous nicotine is, presumably, required to support VSWM. On abstinence, acetylcholine has fewer receptors to activate, as they were not increased to the extent seen in controls, and there is, thus, a worsening of VSWM.
While this is only one of many possible explanations for discrepant responses on working memory tasks after smoking cessation, e.g. different neuroadaptive responses, it represents an attempt to relate a known biological difference in nicotinic receptors to behavioral measures. Sherry Leonard, Ph.D., and Laura Giordano, M.D. Department of Psychiatry, University of Colorado Health Sciences Center
